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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claims 1,3-11, 13-17, 19-26, 30-39, 41, 42 and 59-69 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. The conclusion of 
[iu(t) + iL2(t)] » 0 as presented at the top of page 13 of the specification that is representative of the 
claimed invention, i.e. "the sum of the values of that particular signal variable is substantially constant" or 
"the baseband components of the at least first and second switching signals being such that, and said loads 
being interconnected in such a way that, substantially all of the current at baseband frequencies flowing 
out of one or more of said loads at a given time flows into one or more of the others of said loads" etc. is 
not supported by the drawings or the description of these drawings as alleged by applicant. Note that in 
applicant's traversal of the restriction requirement dated 10-18-2004 applicant equates claimed limitations 
like "the baseband components of the at least first and second switching signals being such that, and said 
loads being interconnected in such a way that, substantially all of the current at baseband frequencies 
flowing out of one or more of said loads at a given time flows into one or more of the others of said 
loads" to that of paragraph [0049] i.e. page 13 of the specification. Page 1 1 of the specification recites 
". . . when signal PWM is high, lead 33a is (approximately) 10 volts positive with respect to lead 33b, 
causing FET 35 to be ON and FET 47 to be OFF. A current path is thus established from power supply 
3 1 (supplying a voltage V 2 ) through FET 35, inductor 39, common-mode inductor 41, load LI and into 
power supply 32 (supplying a voltage Vi) and current I LI (t) flows through load LI." Page 12 recites 
"FETs 35 and 37 are switched in synchrony", which is clearly represented by Figures 3A and 3B, and 
"gate driver 45, which operates FETs 37 and 55 in substantially the same manner that gate driver 33 
operates the half-bridge comprising FETs 35 and 47." Thus when signal PWM' is high, the unmarked 
gate lead directly connected to transistor 37 is (approximately) 10 volts positive with respect to the 
unmarked gate lead directly connected to transistor 55, causing FET 37 to be ON and FET 55 to be OFF. 
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A current path is thus established from power supply 3 1 (supplying a voltage V 2 ) through FET 37, 
inductor 43, common-mode inductor 41, load L2 and into power supply 32 (supplying a voltage Vi) and 
current I L2 (t) flows through load L2. Thus at the time when the PWM and PWM' signals are both high 
the current [i L i(t) + i L 2(t)] is not approximately zero in accordance with applicant's specification and 
drawings. Note the sign convention of these two currents as shown in Figures like 4A. Applicant's basis 
of the invention "[a]s a consequence of the fact that the baseband signal used to generate signal PWM' is 
an inverted version of the baseband signal used to generate PWM, the baseband current flowing through 
load LI is the inverse of— that is, flows in the opposite direction from — the baseband current flowing 
through load L2. Loads LI and L2 are thus driven in a push-pull fashion. That is, as baseband current 
flows through load LI, a substantially equal amount of baseband current flows in the opposite direction 
through load L2." is not enabled in such a way as to enable one skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and/or use the invention without undue experimentation. 
In fact the invention described and shown by applicant in particular note pages 1 1 and 12 of the 
specification, appears to be a description of the exact opposite. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1,3-11, 13-17,21-26,30-39, 42, 45, 62-67 and 69 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Tokumo et al. 4,968,948 (Tokumo) in view of Nishijima 5,001,746 (Nishijima). 

The following prior art rejection is made based on the similarity of the claimed structural 
limitations and the prior art reference in an attempt to further the prosecution of the instant application. 
Figures 1, 2 A, 2B, 2C, and 2D along with the relevant text discloses the claimed switching amplifier 
arrangement having the two claimed switching elements 5 and 5' that compare to elements like 35 and 47, 
and 37 and 55 of the disclosed invention, the two claimed series inductors 14 and 15 that equate to 
elements 39 and 43 of the disclosed invention, the claimed common-mode inductor 1 1 that is the same 
structure as applicant's element 41 of the disclosed invention and the capacitors 7 and T that form the 
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two loads of the claimed invention and equate to elements LI and L2 of the disclosed invention. Note 
these capacitors are considered loads for they are connected in the same manner as applicant's capacitive 
loads LI and L2. Note that capacitor 7 is connected to one leg of the common-mode inductor 1 1 just like 
LI is connected to the one leg of the common-mode inductor 41 and the other end of the capacitor 7 is 
connected to a potential that is less than V cc just like the other end of LI is connected to a potential Vi that 
is less than V 2 . Similarly, capacitor T is connected in the same manner as that of L2 of the instant 
application and thus is considered every much a load as applicant's invention. Note that even the outputs 
of the switching elements 5 and 5' form the same "alignment" as the outputs of the switching elements 35 
and 47, and 37 and 55 of the claimed invention. Namely the waveforms are aligned such that at the peak 
of the triangle waveform and the highs of the two pwm waveforms line up. Note Figures 2 A, 2C, and 2D 
of Tokumo. This equates to the waveforms of 3A and 3B of the disclosed invention. Column 3, 
beginning with line 10 thereof clearly recites that the common-mode inductor has the function of filtering 
out the carrier, what applicant calls the "switching band components". Also in particular column 3, 
around line 25 of Tokumo recites that this common-mode inductor can be made smaller because of its 
arrangement caused by the "little possibility of magnetic saturation". This is the same objective of 
"minimizing core flux and consequently core size" as recited by applicant (See paragraph [0063]) of the 
specification. Therefore, because the structure of Tokumo is the same as that claimed, has the same 
waveforms powering/controlling the device and exactly equates to the basic arrangement of the disclosed 
invention shown in Figures 4 A and 4B, all the recited functions like are inherent in the structure of 
Tokumo. Note that element 9 of Tokumo being that it is a speaker inherently performs a filter function 
and is a mechanical load. Note that V 2 is equal to .+V CC and Vi is equal to ground and V G is equal to -V cc 
in Tokumo and thus the equation V 2 > Vi > V G is clearly satisfied. Tokumo is silent on the details of the 
element 9 except for stating that it could be "for example a speaker" (See column 1, around line 34). 

Nishijima discloses that a conventional speaker includes the high impedance speaker and is an art 
recognized equivalent to a lower impedance unit (See column 5, around line 27). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replaced the conventional speaker 9 of Tokumo with a high impedance speaker 
unit because as the Tokumo reference is silent on the exact structure of the speaker one of ordinary skill 
in the art would have been motivated to use any art-recognized equivalent speaker such as the 
conventional high impedance unit as taught by Nishijima. Note that "substantially all of said at least one 
baseband component of said first switching signal being a current that flows into said first reactive load 
and substantially all of said at least one baseband component of said second switching signal being a 
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current that flows into said second reactive load", and similar claim language is an obvious consequence 
of the invention made obvious above. With the impedance of the speaker beign high most of the 
baseband current would be used to charge and discharge the load capacitors 7 and 7' in Tokumo. 

Claims 8, 20, 42, 45, 62, and 69 all recite "a mechanical load connected to at least one of said 
reactive loads" and that the mechanical load includes means for generating acoustic sonar signals. 

Tokumo and Nishijima are silent on the details of the speaker being for a sonar environment. 
However, one common use for a speaker is as a sonar-transmitting element. A sonar-transmitting element 
is a well-known speaker element for use underwater. Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have replaced the speaker element of 
Tokumo and Nishijima with one that transmits under water, i.e. a sonar transmitting, because, as the 
Tokumo and Nishijima references are silent on the exact speaker utilized one of ordinary skill in the art 
would have been motivated to use any art-recognized equivalent speaker element such as the conventional 
high impedance underwater speaker, i.e. sonar transmitting element. Furthermore, the speakers 
themselves of Lastruci and Nishijima would be fully capable of transmitting a sonar signal just by 
directing the sound of the speaker toward the water. 

Claims 59-62 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lastruci or Tokuma 
et al. in view of Mieda et al. 6,229,387 (Mieda). 

Lastruci and Tokuma both disclose an apparatus having a first and second switching signal 
generating means (Note 5, 5' of Tokuma and 1 and 1' of Lastrucci). There is clearly a modulating or 
"baseband" signal superimposed on the carrier or switching frequency of both Lastrucci and Tokumo. 
Note the abstract of Lastrucci and column 3 around line 15 of Tokumo). The common mode cancellation 
circuit Lx and Lx' provides a common-mode rejection filter in Lastrucci (See column 4, around line 52) 
and the being that the transformer arrangement of Tokumo is the same as that of Applicant's element 41, 
this component Tokumo is seen as the common-mode rejection filter. Both Lastruci and Tokuma are 
silent on the use of multiple speakers (first and second reactive transducer) for the single speaker. Note 
the use of laod filtering circuitry Cp of Lastrucci and 7 and T of Tokuma. Air forms the mechanical load 
for the common speakers of Lastruci and Tokuma. Tokumo and Nishijima are silent on the details of the 
speaker being for a sonar environment. However, one common use for a speaker is as a sonar- 
transmitting element. A sonar-transmitting element is a well-known speaker element for use underwater. 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have replaced the speaker element of Tokumo and Nishijima with one that transmits under water, 
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i.e. sonar transmitting, because, as the Tokumo and Nishijima references are silent on the exact speaker 
utilized one of ordinary skill in the art would have been motivated to use any art-recognized equivalent 
speaker element such as the conventional high impedance underwater speaker, i.e. sonar transmitting 
element. Furthermore, the speakers themselves of Lastruci and Tokuma would be fully capable of 
transmitting a sonar signal just by directing the sound of the speaker toward the water. 

It is well known that two speakers (transducers) connected in series is an art recognized 
equivalent to a single speaker. In particular note column 8 around line 20 of Mieda that describes one 
embodiment when the speaker 4 is a single speaker "is just one" and when the speaker is composed of 
two speakers 4 connected in series. Note that the speakers 4 of Mieda are reactive because of the voice 
coils. Mieda employs typical speaker structures. 

Therefore, because these two transducer means were art-recognized equivalents at the time the 
invention was made, one of ordinary skill in the art would have found it obvious to substitute two series 
connected speakers, i.e. reactive transducers, for the speaker element of Tokuma or Lastruci. One of 
ordinary skill would have been additionally motivated to make the substitution so as to provide sound in a 
plurality of locations. It is an obvious consequence that the first and second switching signals of Lastuci 
and Tokuma will be applied through the common mode rejection filters of Tokuma and Lastruci to the at 
least first and second reactive transducer elements respectfully. Note the connection of element 9 or the 
series connected speakers that replace element 9 in Tokumo to the transformer 13. Also note same basic 
connection of the series connected speakers that replace speaker Z in Lastrucci to the transformer 
composed of elements like L, L', Lx and Lx\ Note that the claims do not recite that all of the first and 
second switching signals flow through the first and second switching reactive transducer elements 
respectfully. Also these loads would still retain the same function of Lastruci and Tokuma of being 
isolated from the common mode components and the modulating signal or baseband signal of alternating 
polarity is clearly applied to these loads. 

Applicant's arguments filed 5-13-2005 have been fully considered but they are not persuasive. 

It is noted that applicant in traversing the restriction has lost the special status of the instant 
application (See MPEP 708.02). If the Office determines that all the claims presented are not obviously 
directed to a single invention then applicant must make an election without traverse as a prerequisite to 
the grant of special status and if applicant refuses to make an election without traverse the petition will be 
denied. It is also noted that applicant recites claims like 55, 56, 57 as "Original" or "Currently 
Amended", however, the correct status is either "withdrawn" and "withdrawn-currently amended" for 
these claims (See MPEP 601 and 37 CFR 1.121). 
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In response to applicant's remarks concerning the restriction requirement. First of all, the 
restriction requirement was made final in the previous office action and a proper response would be by 
petition (See MPEP 818.03(c)). Applicant states that MPEP 806.04(d) states that "a claim is generic if it 
includes two or more of the disclosed embodiments within the breath and scope of definition". The 
examiner respectfully disagrees. First of all it is unclear what applicant means by the "breath and scope 
of definition". A generic claim is one that is of such breath and scope that is encompasses all the 
embodiments. It has to be generic to all to be considered a generic claim. This is what is set forth by 
MPEP 806.04 (d). The examiner specifically pointed out how these claims 9, 34 and 52 do not read on all 
of the disclosed embodiments. It is also noted that Applicant has not provided a clear admission or 
evidence that the species are obvious variants. 

In response to the 35 USC 1 12 rejection, applicant states that inductor 41 blocks those frequency 
components in the bridge voltage from entering the load. This contradictory to the original disclosure. 
As recited in the previous office action and pages 11-^13 of the original disclosure currents like i L i(t) flows 
at the switching frequency thus the inductor 4 1 does not block the switching frequency but passes the 
switching frequency. The Affidavit filed by Mr. George Zipfel is not persuasive for it is an opinion and 
does not present any facts, experimental results, calculations based on values of the invention in support 
of the opinion. In the Affidavit Mr. Zipfel recites that "one cannot simply conclude that he instantaneous 
currents in the loads LI and L2 are the same whenever signals PWM and PWM' are the same". That is 
not the issue at hand, the issue is whether the addition of the two currents i L i(t) and i L 2(t) are substantially 
zero over time. Mr. Zipfel recognizes that PWM and PWM' are both high or both low for a substantial 
amount of their cycles, and thus since V =L(di/dt) the voltage is both high or both low for a substantial 
amount of time to cause a current. This is supported by the original disclosure that recites current flowing 
in and out of the load LI at the switching frequency. Mr. Zipfel states that PWM and PWM' are "inverse 
of one another". They are not inverse in the sense that one is positive and one is negative. Looking at 
Figures 2A and 2B of the original disclose shows both baseband signals as both being positive. One will 
have a greater positive value than the other but never-the-less the base band signals are both positive. It is 
also true that with one having a greater value than the other that the pulse width produced by the value of 
the first baseband signal B will be different than the pulse width produced by the value of the second 
baseband signal B\ As a positive voltage, i.e. transistor 35 is on, will produce a positive current and a 
positive voltage, i.e. transistor 37 on, will produce a positive current according to applicant then how does 
one of these currents somehow switch direction? No support calculations of circuit analysis is given. Mr. 
Zipfel states that is the widths that gives rise to the opposite phases of the baseband signals flowing in the 
loads, and that voltage across the common mode inductor is almost equal and opposite, but this is Mr. 
Zipfel's opinion and it is still contradictory to applicant's disclosure that two positive voltages each on the 
respective input of the inductor 41 will each produce a positive load current. Note that significant 
portions of the cycle where the PWM and PWM' signals are both positive and both low. No equations, 
and no supporting values and most importantly no details of the structure are given to support the 
conclusion made by Mr. Zipfel. Tokumo shows the same basic transformer structure as that shown by 
that of Applicant. There appears to be no difference and thus with Tokumo 's transformer being clearly 
capable of passing the switching frequency it seems that Applicant's will also as Applicant has not shown 
any difference in the structure of Applicant's transformer 41 and Tokumo 's transformer 13. Note that 
Figrue 6A and 6B are directed toward the piezoelectric element. Furthermore, the Affidavit nor does 
applicant remarks show how the equation i L1 (t) + i L 2(t) substantially equals zero for the entire time period. 
This equation is the crux of the invention, but does not follow from the drawings or the description of the 
currents in the invention. 
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Applicant states that capacitors 7 and T "are not loads in the sense of receiving the amplified 
baseband signal. Indeed, the values of those capacitors is such as to cause them to be filters that, in 
combination with chokes 1 1 and 12, eliminate the carrier signal." Thus the switching frequency will be 
passed to ground by these capacitors, but they still present a capacitive load(s) to the baseband frequency 
and a small load to the switching frequency. It is the charging and discharging, i.e. the baseband current 
flowing in and out of these capacitive loads that powers element 9. Applicant states that the claims 
distinguish over the Tokumo reference by the newly added limitation of "substantially all of said at least 
one baseband component of said first switching signal being a current that flows into said first reactive 
load and... 55 . Since Tokumo is silent on the impedance of element 9, to alledge that a "non-substantially 
all" flow of current into the reactive load(s) is unsupported. In fact, the fact that Tokumo is silent on the 
impedance of element 9 is support that one of ordinary skill would have been motivated to utilize any 
conventional speaker element 9 including a high impedance element. This amendment necessaites the 
new rejection. 

It is noted that Applicant does not provide remarks concerning the function of the transformer 13 
of Tokumo. As noted in the previous and present Office actions given the similarity of these structures 
the structure of Tokumo is seen as providing the same function as that of Applicant. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Michael B. Shingleton whose telephone number is (571) 272-1770. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Robert Pascal, can be reached on (57 1)272-1769. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306 and after July 15, 2005 the fax number will be 571- 
273-8300. Note that old fax number (703-872-9306) will be service until September 15, 2005. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 
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July 15, 2005 



Michael B Shingleton 
Primary Examiner 
Group Art Unit 2817 



